Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



1/15 



CORRECT MASS SPECTRUM 



—1000 



MATCH MASS SIGNALS TO 
BIOMOLECULE FRAGMENTS IN 
LIST TO IDENTIFY POTENTIAL 

SOURCE BIOMOLECULES 



—2000 



QUANTIFY SIGNIFICANCE OF THE 
MASS SIGNAL-BIOMOLECULE 
FRAGMENT MATCH 



—3000 



QUANTIFY PROBABILITY POTENTIAL 
SOURCE BIOMOLECULE IS PRESENT- 
BASED ON BIOMOLECULE FRAGMENT 

DETECTION LIKELIHOOD TO DEFINE 
BIOMOLECULE SCORE(S) 



-4000 



DETERMINE LIKELIHOOD OF BIOMOLECULE 

PRESENCE, OR ABSENCE, BASED ON 
COMPARISON OF BIOMOLECULE SCORE(S) 



-5000 



FIG. 1 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventors): Parker 
Serial No.: 09/745,920 
Atty Docket No: SYP-155 
Atty/Agent: Michael J. Bastian 



2/15 



PERFORM MASS 
SCALE 
CALIBRATION 




1000" 



^1205 



SET CUT OFF 
HIGH, LOW, OR 
BOTH 



r 



12 



REMOVE MASS 
SIGNALS OUTSIDE 
CUTOFF 




COMPARE 

MASS 
SIGNALS TO 
DATABASE 
MASSES 



215 



1301 




1310 



PERFORM 
NOISE 
CORRECTION 




1410 



PERFORM 
BASELINE 
CORRECTION 



REMOVE MASS 
SIGNAL(S) THAT 
MATCH 



r 



1510 



PERFORM 
CORRECTION 
FOR ISOTOPIC 

VARIANTS 



OUTPUT: 
CORRECTED 
MASS SPECTRUMi 



FIG. 2 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No - SYP-155 
Atty/Agent: Michael j Bastian 



FIG. 


FIG. 


3A 


3B 



3/15 



FIG. 3 



vSTART 





r r 2050 


SELECT BIOMOLECULE 
IN LIST 




I 



r 



2100 




2000' 



2099 



LIST 



DETERMINE MASS 
TOLERANCE 



I 



2200 



SELECT MASS 
SIGNAL TO 
COMPARE 



2355 



r 



2350 



REPEAT FOR 

OTHER 
FRAGMENTS 
4 



REPEAT FOR 
OTHER MASS 
SIGNALS 



-2210 

, does' xv 

"MASS SIGNAL\L 
MEET 
,CRITERI/ 
? 



USE MASS 
SIGNAL FOR 
COMPARISON 



JO. 



2300 



COMPARE SELECT 
MASS SIGNAL TO 
FRAGMENT IN LIST 
OF SELECT 
BIOMOLECULE 



2099 



GOTO 
STEP 2050 



2600 




REPEAT FOR 

OTHER 

BIOMOLECULESI 
^ 



IDENTIFY 
POTENTIAL 
SOURCE 



BIOMOL 



ECULES 



GOTO 
STEP 2350 





'end f 



FIG. 3A 



Title* Methods and Apparatus for Mass Fingerprinting of 

Biomolecuies 
Inventors): Parker 
Serial No.. 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



4/15 




FIG. 3B 



Title: Methods and Apparatus for Mass Fingerprinting 

Biomolecules 
Inventory): Parker 
Serial No.: 09/745,920 
Atty Docket No.. SYP-155 
Atty/Agent: Michael J. Basttan 



5/15 



3000' 

3100 



DETERMINE BASE NUMERICAL 
VALUE FOR BIOMOLECULE FRAGMENT 
DETECTION PARAMETER 



I 



3200 



ADJUST BASE VALUE BASED ON DEGREE 
OF FRAMENTATION OF BIOMOLECULE 
FRAGMENT 



3300 



ADJUST BASE VALUE BASED ON 
COMPOSITION OF BIOMOLECULE 
FRAGMENT 






3400 

( 






ADJUST BASE VALUE BASED 
ON SAMPLE PREPARATION 
EFFECTS 





FIG. 4A 



Title; Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



6/15 



Y 

> ► 


ASSIGN BASE 






VALUE A 






i 










Y 






u r 3H 3 



ASSIGN BASE 
VALUE C 



3100' 



FIG. 4B 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No.: SYP-155 
Arty/Agent Michael J. Bastian 



3210 



3200' 



DIVIDE BASE 
VALUE BY FACTOR D1 



3230 

"contains\y 

[K OR RIP 
:QU 

t 



'CONTAINS 
\MINO TERMINUSJ 
J<0RR' 

N 

'CONTAINS 
iORERKORI 
^SEQUENCE. 



N 



MULTIPLY BASE 
VALUE BY FACTOR 
M1 



MULTIPLY BASE 
VALUE BY FACTOR 
M2 



r 



MULTIPLY BASE 
VALUE BY FACTOR 
M3 



'CONTAINS 

;ORR][DORI 

.SEQUENCE. 



N 



CONTAINS 
TKORRl 



r 



.SEQI 



N 



LORV] 

reNCE ' 



r 



3240 



CONTAINS 
"CARBOXY TERMINUS" 
;ORR][KORI 
sSEQUENCi 

N ^ -3242 

'CONTAINS'^ Y 
lOREMKORT 
SEQUENCE 




7/15 



^3221 



MULTIPLY BASE 
VALUE BY FACTOR 
F1 



^3223 



MULTIPLY BASE 
VALUE BY FACTOR 
F2 



3225 



MULTIP 
VALU 



Y BASE 
EBY 



FACTOR F3 



MULTIPLY BASE 
VALUE BY FACTOR 
M4 



^3227 



MULTIPLY BASE 
VALUE BY FACTOR 
F4 



MULTIPLY BASE 
VALUE BY FACTOR 
M5 



^3229 



MULTIPLY BASE 
VALUE BY FACTOR 
F5 



MULTIPLY BASE 
VALUE BY FACTOR 
M6 



MULTIPLY BASE 
VALUE BY FACTOR 
M7 




FIG. 4C 



FIG. 4C1 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecutes 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No: SYP-155 
Atty/Agent: Michael J. Bastian 



8/15 




FIG. 4C2 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



9/15 




FIG. 4D 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s). Parker 
Serial No : 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



10/15 




3400' 



DETERMINE METHIONINE 
OXIDATION FACTOR 
("MetOxF") 




FIG. 4E 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



11/15 




CO 



O 

0„ 



LU U -I 
ZLU3, 

Jg—JLLlt 

LU>0< 











CD 


CD 




Lt_ 



LO 

CD 

LL 



o 

o. 

CM 



n en 
UJLL| 
C£3= 



I CO 



OCD 
5"- 




Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



12/15 




Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No* SYP-155 
Atty/Agent: Michael J. Bastian 



13/15 



FIG. 


FIG. 


6A 


6B 



.START 



FIG. 6 



I 



5000" 



SELECT BIOMOLECULE 
SCORE, OR WEIGHTED 
SCORE, TO COMPARE 



u ^- 5101 



J=1 



I 



r 



5200 



DETERMINE 

FILTER 
BIOMOLECULE 



r 



5475 



\ r 5300 



SELECT POTENTIAL 
SOURCE BIOMOLECULE 
FOR COMPARISON 



REPEAT FOR OTHER 
SELECT POTENTIAL 
SOURCE BIOMOLECULES 



5450 



5400 



SELECT MA 
BIOMOLECU 



TO COMPARE 



REPEAT FOR OTHER 
MATCHED FRAGMENTS 
OF FILTER 
BIOMOLECULE 

? 



CHED FILTER 
E FRAGMENT 



-0 




ir^-5002 



K=J+1 



| r 5003 



J=K 



n r 5600 



REPEAT FILTER 
BIOMOLECULE 
FRAGMENT 
SELECTION 



FIG. 6A 



Title: Methods and Apparatus for Mass Fingerprinting of 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Arty Docket No.: SYP-155 
Atty/Agent: Michael J. Bastian 



14/15 



r 5441 

ATTENUATE 
BIOMOLECULE 
FRAGMENT SCORE 




FIG. 6B 



Title: Methods and Apparatus for Mass Fingerprinting ot 

Biomolecules 
Inventor(s): Parker 
Serial No.: 09/745,920 
Atty Docket No.: SYP-155 
Atty/Agent: Michael J Bastian 




